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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a thin 
film semiconductor device for precisely controlling an LDD length 
regardless of the shape or LDD length of a gate electrode. 
SOLUTION: At first, a semiconductor film 1 of a prescribed pattern, a gate 
insulating film 2, and a gate electrode 3c having shading performance are 
successively formed on a translucent substrate 1 0A. Impurity whose 
density is low is injected to a semiconductor film 1 with the gate electrode 
3c as a mask. Then, an insulating film is formed on the translucent 
substrate 10A on which the gate electrode 3c is formed, and a positive 
photo-resist is applied. The photo-resist is exposed from the back side of 
the translucent substrate 10A, and the development of the photo-resist 
and the etching of an insulating film are successively performed so that an 
insulating film 8 of a prescribed pattern wider than the gate electrode 3c 
and narrower than the semiconductor film 1 can be formed. Then, impurity 
whose density is high is injected into the semiconductor film 1 with the 
insulating film 8 as a mask. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While providing the gate electrode which countered through the semi-conductor film which has a source field, 
a channel field, and a drain field, and this semi-conductor film and gate dielectric film In the manufacture approach of 
thin film semiconductor equipment that the low low concentration field was respectively formed in said source field and 
said drain field for high impurity concentration relatively [ field / high / high concentration ] relatively The process 
which forms the semi-conductor film of a predetermined pattern on a translucency substrate, and the process which 
forms gate dielectric film on said semi-conductor film, The process which forms the gate electrode which has 
protection-from-light nature on said gate dielectric film, The process which pours a low-concentration impurity into said 
semi-conductor film by using said gate electrode as a mask, The process which forms an insulator layer on said 
translucency substrate in which said gate electrode was formed, After exposing said photoresist from the process 
[ which applies the photoresist of a positive type on said insulator layer ], and rear-face side of said translucency 
substrate, The process which performs development of this photoresist, and etching of said insulator layer one by one, 
and forms said insulator layer in a pattern [ broader than said gate electrode and ] more nearly predetermined [ narrow ] 
than said semi-conductor film, The manufacture approach of the thin film semiconductor equipment characterized by 
having the process which pours a high-concentration impurity into said semi-conductor film by using as a mask said 
insulator layer formed in the predetermined pattern. 

[Claim 2] The manufacture approach of the thin film semiconductor equipment according to claim 1 characterized by 
performing anisotropic etching to said insulator layer while performing exposure of said photoresist, and development 
so that it may remain by the pattern more nearly predetermined [ narrow ] than said semi-conductor film with said 
photoresist broader than said gate electrode and after development in the process which forms said insulator layer in a 
predetermined pattern. 

[Claim 3] The manufacture approach of the thin film semiconductor equipment according to claim 1 characterized by 
performing isotropic etching to said insulator layer while performing exposure of said photoresist, and development in 
the process which forms said insulator layer in a predetermined pattern so that said photoresist may remain by the 
narrow predetermined pattern after development from the same width of face as said gate electrode, or said gate 
electrode. 

[Claim 4] The manufacture approach of thin film semiconductor equipment given in any 1 term from claim 1 
characterized by said gate electrode being a taper-like to claim 3. 

[Claim 5] While being thin film semiconductor equipment manufactured by the manufacture approach of thin film 
semiconductor equipment given in any 1 term from claim 1 to claim 4 and forming said insulator layer along the top 
face and side face of said gate electrode at least Thin film semiconductor equipment characterized by forming said low 
concentration field in said source field and said drain field of said semi-conductor film respectively corresponding to the 
part formed more broadly than said gate electrode of said insulator layer. 

[Claim 6] While providing the gate electrode which countered through the semi-conductor film which has a source field, 
a channel field, and a drain field, and this semi-conductor film and gate dielectric film In the manufacture approach of 
an electro-optic device that high impurity concentration equipped said source field and said drain field with the thin film 
semiconductor equipment with which the low low concentration field was formed relatively [ field / high / high 
concentration ] relatively respectively The process which forms the semi-conductor film of a predetermined pattern on a 
translucency substrate, and the process which forms gate dielectric film on said semi-conductor film, The process which 
forms the gate electrode which has protection-from-light nature on said gate dielectric film, The process which pours a 
low-concentration impurity into said semi-conductor film by using said gate electrode as a mask, The process which 
forms an insulator layer on said translucency substrate in which said gate electrode was formed, After exposing said 
photoresist from the process [ which applies the photoresist of a positive type on said insulator layer ], and rear- face side 
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of said translucency substrate, The process which performs development of this photoresist, and etching of said 
insulator layer one by one, and forms said insulator layer in a pattern [ broader than said gate electrode and ] more 
nearly predetermined [ narrow ] than said semi-conductor film, The manufacture approach of the electro-optic device 
characterized by having the process which pours a high-concentration impurity into said semi-conductor film by using 
as a mask said insulator layer formed in the predetermined pattern. 

[Claim 7] The electro-optic device which is an electro-optic device manufactured by the manufacture approach of an 
electro-optic device according to claim 6, and is characterized by forming said low concentration field in said source 
field and said drain field of said semi-conductor film respectively corresponding to the part formed more broadly than 
said gate electrode of said insulator layer while said insulator layer is formed along the top face and side face of said 
gate electrode at least. 

[Claim 8] Electronic equipment characterized by having an electro-optic device according to claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic equipment at the manufacture approach of the manufacture 
approach of thin film semiconductor equipment, thin film semiconductor equipment, and an electro-optic device, an 
electro-optic device, and a list, and relates to the technique of manufacturing the thin film semiconductor equipment of 
LDD (Lightly Doped Drain) structure especially. 
[0002] 

[Description of the Prior Art] Since the dot of a large number arranged in the shape of a matrix is driven for every dot as 
electro-optic devices, such as liquid crystal equipment, electroluminescence (EL) equipment, and a plasma display, the 
electro-optic device of the active-matrix mold which prepared TFT which is thin film semiconductor equipment in each 
dot is known. Moreover, although TFT of the LDD structure where the low low concentration field (LDD field) was 
respectively formed in the source field and the drain field for high impurity concentration relatively [ field / high / high 
concentration ] relatively is known as TFT used for this application, in TFT of LDD structure, it is important to control 
LDD length (formation width of face of a low concentration field) with a sufficient precision. 

[0003] Here, the technique which controls LDD length is known for the technical field of semiconductor devices, such 
as IC, by forming a sidewall in a gate electrode. Hereafter, this technique is briefly explained by making into an 
example the case where an n channel MOS transistor is manufactured. 

[0004] First, as shown in drawing 12 (a), after forming the p well 210 in a silicon wafer 200, sequential formation of the 
gate electrode 202 which consists of the predetermined gate dielectric film 201 and the predetermined metal of a pattern 
is carried out. Next, low-concentration n mold impurity ion 300 is poured in by using the gate electrode 202 as a mask, 
and the low-concentration source field 203 and the low-concentration drain field 204 are formed. Next, as shown in 
drawing 12 (b), after forming an insulator layer 205 all over a silicon wafer 200, as shown in drawin g 12 (c), with 
etchback, it leaves an insulator layer 205 only to the side face of gate dielectric film 201 and the gate electrode 202, and 
sidewall 205a is formed in gate dielectric film 201 and the gate electrode 202. The high concentration fields 203b and 
204b can be formed in the last, leaving the low concentration fields 203a and 204a to the part located directly under 
sidewall 205a in the source field 203 and the drain field 204 by pouring in high-concentration n mold impurity ion 301 
by using the gate electrode 202 and sidewall 205a as a mask, as shown in drawin g 12 (d). 

[0005] According to the above approach, to gate dielectric film 201 and the gate electrode 202 Sidewall 205a of equal 
width of face can be formed, the thickness of the insulator layer 205 formed all over the silicon wafer 200 ~ 
abbreviation — Since abbreviation etc. can be in the formation width of face of this sidewall 205a by carrying out and 
the low concentration fields (LDD field) 203a and 204a can be formed, LDD length can be controlled by thickness of 
the insulator layer 205 to form, and LDD length can be controlled with a sufficient precision. 
[0006] 

[Problem(s) to be Solved by the Invention] However, as explained in full detail below, it is very difficult to apply the 
above-mentioned technique in the technical field of semiconductor devices, such as IC, to the technical field of an 
electro-optic device, and the present condition is having not resulted in utilization. 

[0007] In semiconductor devices, such as IC, since the side face of a gate electrode is an abbreviation perpendicular to 
the front face of gate dielectric film, with etchback, it can leave an insulator layer to the side face of a gate electrode, 
and a sidewall can be formed in it. As opposed to what should just form the transistor whose LDD length the thickness 
of a gate electrode is about 0.3 micrometers, and is about 0.2 micrometers by semiconductor devices, such as IC, here in 
an electro-optic device Since the thickness of a gate electrode needs to form TFT with about 1.0 micrometers and a scale 
large [ about 0.3-0.8 micrometers and LDD length ], processing the side face of a gate electrode into an abbreviation 
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perpendicular configuration itself — since the interlayer insulation film formed behind becomes that it is hard to be 
formed in the side face of a gate electrode even if it is difficult and is able to process the side face of a gate electrode 
into an abbreviation perpendicular configuration, there is a possibility that wiring of the data line, a source line, etc. may 
be disconnected. So, in the electro-optic device, generally, a gate electrode is made into the shape of a taper, and the 
taper angle has become about 30-70 degrees. 

[0008] And since all insulator layers are etched and it does not remain in this way even if it forms an insulator layer the 
whole surface on the substrate in which the gate electrode was formed and covers etchback when a taper-like gate 
electrode is formed, a sidewall cannot be formed. Moreover, by the Prior art in semiconductor devices, such as IC, even 
if the side face of a gate electrode is processible into an abbreviation perpendicular configuration, since [ by which the 
thickness of the insulator layer to form spreads abbreviation etc. on LDD length ] it becomes, in order to realize about 1 - 
micrometer LDD length, it is necessary to form the insulator layer of about 1 -micrometer thickness. However, it is very 
difficult to form about 1 micrometer and a thick insulator layer to homogeneity, or to etch an insulator layer thick such 
with a sufficient precision, and it very difficult to form the sidewall of a desired configuration with a sufficient 
precision. 

[0009] Then, this invention is made in view of this situation, and it aims at offering the means which can control LDD 
length with a sufficient precision irrespective of the side- face configuration and LDD length of a gate electrode. 
[0010] 

[Means for Solving the Problem] While the manufacture approach of the thin film semiconductor equipment of this 
invention possesses the gate electrode which countered through the semi-conductor film which has a source field, a 
channel field, and a drain field, and this semi-conductor film and gate dielectric film In the manufacture approach of 
thin film semiconductor equipment that the low low concentration field was respectively formed in said source field and 
said drain field for high impurity concentration relatively [ field / high / high concentration ] relatively The process 
which forms the semi-conductor film of a predetermined pattern on a translucency substrate, and the process which 
forms gate dielectric film on said semi-conductor film, The process which forms the gate electrode which has 
protection- from-light nature on said gate dielectric film, The process which pours a low-concentration impurity into said 
semi-conductor film by using said gate electrode as a mask, The process which forms an insulator layer on said 
translucency substrate in which said gate electrode was formed, After exposing said photoresist from the process 
[ which applies the photoresist of a positive type on said insulator layer ], and rear-face side of said translucency 
substrate, The process which performs development of this photoresist, and etching of said insulator layer one by one, 
and forms said insulator layer in a pattern [ broader than said gate electrode and ] more nearly predetermined [ narrow ] 
than said semi-conductor film, It is characterized by having the process which pours a high-concentration impurity into 
said semi-conductor film by using as a mask said insulator layer formed in the predetermined pattern. 
[001 1] That is, by the manufacture approach of the thin film semiconductor equipment of this invention, after forming 
(1) gate electrode, it is considering as the configuration which forms a low-concentration source field and a low- 
concentration drain field in the semi-conductor film by pouring a low-concentration impurity into the semi-conductor 
film by using this gate electrode as a mask. (2) ~ after forming a low-concentration source field and a low-concentration 
drain field in the semi-conductor film in this way, it is considering as the configuration which forms a photoresist in a 
predetermined pattern by forming an insulator layer on the translucency substrate in which the gate electrode was 
formed, applying the photoresist of a positive type on it further, and performing exposure of this photoresist, and 
development. [ moreover, ] Moreover, the insulator layer is considered as the configuration which forms in a pattern 
[ broader than a gate electrode and ] more nearly predetermined [ narrow ] than the semi-conductor film by etching an 
insulator layer by using as a mask the photoresist formed in the (3) predetermined pattern. And it is characterized by 
forming a high concentration field in the part which is not located directly under an insulator layer, leaving a low 
concentration field to the part respectively located directly under an insulator layer in a source field and a drain field by 
pouring a high-concentration impurity into the semi-conductor film by using as a mask the insulator layer formed in the 
(4) predetermined pattern. 

[0012] thus, by the manufacture approach of the thin film semiconductor equipment of this invention After forming a 
low-concentration source field and a low-concentration drain field in the semi-conductor film, on the translucency 
substrate in which the gate electrode was formed, form the insulator layer of a pattern more nearly predetermined 
[ narrow ] than the semi-conductor film broader than a gate electrode, and this insulator layer is used as a mask. Since 
the configuration which pours a high-concentration impurity into the semi-conductor film is adopted, in a source field 
and a drain field, the die length of the part formed respectively more broadly than the gate electrode of the insulator 
layer formed in the predetermined pattern is equivalent to LDD length, and can control LDD length with a sufficient 
precision. 
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[0013] Moreover, although considered as the configuration which controls patterning of an insulator layer by the 
manufacture approach of the thin film semiconductor equipment of this invention by forming the photoresist of a 
predetermined pattern on an insulator layer, and etching an insulator layer by using this photoresist as a mask (5) Since 
the rear- face exposure which exposes a photoresist from the rear-face side (a gate electrode and opposite side) of a 
translucency substrate by using a gate electrode as a mask is adopted in case patterning of the photoresist formed on the 
insulator layer is carried out Exposure conditions will be prescribed to the same, then the exposure field of a photoresist 
by only the configuration of the inferior surface of tongue (field by the side of the semi-conductor film) of a gate 
electrode. Thus, since according to the manufacture approach of the thin film semiconductor equipment of this invention 
the exposure field of a photoresist can be controlled and patterning of a photoresist and an insulator layer can be 
controlled with a sufficient precision regardless of the side-face configurations (taper angle of a gate electrode etc.) of a 
gate electrode, LDD length is controllable with a sufficient precision irrespective of the side-face configuration of a gate 
electrode. 

[0014] Moreover, by controlling the thickness of an insulator layer, the exposure conditions of the photoresist formed on 
an insulator layer, development conditions, the etching conditions of an insulator layer, etc., patterning of an insulator 
layer can be controlled by the manufacture approach of the thin film semiconductor equipment of this invention, and 
LDD length can be controlled by it by this, namely, by the manufacture approach of the thin film semiconductor 
equipment of this invention Since LDD length is controllable by two or more conditions, such as thickness of an 
insulator layer, exposure conditions of the photoresist formed on an insulator layer, development conditions, and etching 
conditions of an insulator layer LDD length can be controlled only by thickness of an insulator layer, and, unlike the 
thickness of an insulator layer, and the Prior art in semiconductor devices, such as becoming IC which spreads 
abbreviation etc., LDD length can realize the LDD length more than the thickness of an insulator layer. Even if it 
follows, for example, sets up LDD length for a long time with about 1 micrometer, simple about 1 micrometer and long 
LDD length with a sufficient precision can be realized that what is necessary is just to set up the thickness of an 
insulator layer thinly with about 0.2-0.5 micrometers, without passing through a complicated process, since membrane 
formation and etching of an insulator layer become easy. Thus, according to the manufacture approach of the thin film 
semiconductor equipment of this invention, LDD length is controllable with a sufficient precision irrespective of LDD 
length. 

[0015] Although it said that LDD length is controlled by the manufacture approach of the thin film semiconductor 
equipment of this invention by forming an insulator layer in a pattern [ broader than a gate electrode and ] more nearly 
predetermined [ narrow ] than the semi-conductor film In order to form the insulator layer of a pattern more nearly 
predetermined [ narrow ] than the semi-conductor film broader than a gate electrode, an insulator layer For example, in 
the process which forms said insulator layer in a predetermined pattern, after development, so that it may remain by the 
pattern more nearly predetermined [ narrow ] than said semi-conductor film with said photoresist broader than said gate 
electrode and What is necessary is just to perform anisotropic etching to said insulator layer, while performing exposure 
of said photoresist, and development. 

[0016] Moreover, in the process which forms said insulator layer in a predetermined pattern, while performing exposure 
of said photoresist, and development so that said photoresist may remain by the narrow predetermined pattern after 
development from the same width of face as said gate electrode, or said gate electrode, the insulator layer of a pattern 
more nearly predetermined [ narrow ] than the semi-conductor film broader than a gate electrode can be formed for an 
insulator layer also by performing isotropic etching to said insulator layer. 

[0017] The manufacture approach of the thin film semiconductor equipment of the above this invention is especially 
effective to the thin film semiconductor equipment which cannot form a sidewall and cannot control LDD length by the 
Prior art which adopted etchback and which has a taper-like gate electrode. In addition, in this specification, "width of 
face" of a photoresist or an insulator layer shall mean LDD length lay length. 

[0018] The thin film semiconductor equipment of this invention is thin film semiconductor equipment manufactured by 
the manufacture, approach of the thin film semiconductor equipment of the above this invention, and it is characterized 
by to form said low concentration field in said source field and said drain field of said semi-conductor film respectively 
corresponding to the part formed more broadly than said gate electrode of said insulator layer while said insulator layer 
is formed along the top face and side face of said gate electrode at least. Since the thin film semiconductor equipment of 
this invention is manufactured by the manufacture approach of the thin film semiconductor equipment of this invention, 
irrespective of the side-face configuration and LDD length of a gate electrode, it can control LDD length with a 
sufficient precision, and becomes the thing excellent in engine performance, such as pressure resistance and the current- 
voltage characteristic. 

[0019] Moreover, the manufacture approach of the thin film semiconductor equipment of this invention is especially 
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effective to an electro-optic device with the need of forming big-scale thin film semiconductor equipment as compared 
with semiconductor devices, such as IC. While the manufacture approach of the electro-optic device of this invention 
possesses the gate electrode which countered through the semi-conductor film which has a source field, a channel field, 
and a drain field, and this semi-conductor film and gate dielectric film In the manufacture approach of an electro-optic 
device that high impurity concentration equipped said source field and said drain field with the thin film semiconductor 
equipment with which the low low concentration field was formed relatively [ field / high / high concentration ] 
relatively respectively The process which forms the semi-conductor film of a predetermined pattern on a translucency 
substrate, and the process which forms gate dielectric film on said semi-conductor film, The process which forms the 
gate electrode which has protection-from-light nature on said gate dielectric film, The process which pours a low- 
concentration impurity into said semi-conductor film by using said gate electrode as a mask, The process which forms 
an insulator layer on said translucency substrate in which said gate electrode was formed, After exposing said 
photoresist from the process [ which applies the photoresist of a positive type on said insulator layer ], and rear- face side 
of said translucency substrate, The process which performs development of this photoresist, and etching of said 
insulator layer one by one, and forms said insulator layer in a pattern [ broader than said gate electrode and ] more 
nearly predetermined [ narrow ] than said semi-conductor film, It is characterized by having the process which pours a 
high-concentration impurity into said semi-conductor film by using as a mask said insulator layer formed in the 
predetermined pattern. 

[0020] Since the manufacture approach of the electro-optic device of this invention applies the manufacture approach of 
the thin film semiconductor equipment of above-mentioned this invention to an electro-optic device, in case it 
manufactures thin film semiconductor equipment, according to the manufacture approach of the electro-optic device of 
this invention, it can control LDD length with a sufficient precision irrespective of the side-face configuration and LDD 
length of a gate electrode. 

[0021] The electro-optic device of this invention is an electro-optic device manufactured by the manufacture approach 
of the electro-optic device of this invention, and it is characterized by forming said low concentration field in said 
source field and said drain field of said semi-conductor film respectively corresponding to the part formed more broadly 
than said gate electrode of said insulator layer while said insulator layer is formed along the top face and side face of 
said gate electrode at least. Since the electro-optic device of this invention is manufactured by the manufacture approach 
of the electro-optic device of this invention, irrespective of the side-face configuration and LDD length of a gate 
electrode, it can control LDD length with a sufficient precision, and becomes the thing equipped with thin film 
semiconductor equipment excellent in the engine performance. Moreover, electronic equipment excellent in the engine 
performance can be offered by having the electro-optic device of this invention. 
[0022] 

[Embodiment of the Invention] Next, the operation gestalt concerning this invention is explained to a detail. 
(Structure of an electro-optic device) Based on drawing ! - drawing 3 , the structure of the electro-optic device of the 
operation gestalt concerning this invention is explained. This operation gestalt explains as an example the transparency 
mold liquid crystal equipment of the active-matrix mold which used TFT (thin film semiconductor equipment) as a 
switching element. Representative circuit schematics, such as a switching element in two or more dots arranged in the 
shape of [ from which drawing 1 constitutes the image display field of the liquid crystal equipment of this operation 
gestalt ] a matrix, and a signal line, the top view which drawing 2 expands 1 dot of the TFT array substrate with which 
the data line, the scanning line, a pixel electrode, etc. were formed, and is shown, and draw ing 3 are the sectional views 
showing the structure of the liquid crystal equipment of this operation gestalt, and it is the A- A' line sectional view of 
drawin g 2 . In addition, in drawing 3 , it is illustrating about the case where the illustration bottom is an optical 
incidence side and the illustration bottom is a check-by-looking side (observer side). Moreover, in each drawing, in 
order to make each class and each part material into the magnitude of extent which can be recognized on a drawing, the 
scale is changed for each class or every each part material. 

[0023] In the liquid crystal equipment of this operation gestalt, as shown in drawin g 1 , TFT (thin film semiconductor 
equipment)30 which is a switching element for controlling the pixel electrode 9 and the pixel electrode 9 concerned is 
formed in two or more dots arranged in the shape of [ which constitutes an image display field ] a matrix, respectively, 
and data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of TFT30. The 
picture signals SI, S2, -, Sn written in data-line 6a are supplied for every group to two or more data-line 6a which is 
supplied to this order line sequential, or adjoins each other. 

[0024] Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and the scan signals Gl, G2, --, Gm 
are impressed by line sequential in pulse to predetermined timing to two or more scanning-line 3a. Moreover, it 
connects with the drain of TFT30 electrically, and the pixel electrode 9 writes in the picture signals SI, S2, -, Sn 
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supplied from data-line 6a to predetermined timing, when only a fixed period turns on TFT30 which is a switching 
element. 

[0025] Fixed period maintenance of the picture signals SI, S2, --, Sn of the predetermined level written in liquid crystal 
through the pixel electrode 9 is carried out between the common electrodes mentioned later. When the orientation and 
order of molecular association change with the voltage levels impressed, liquid crystal modulates light and enables a 
gradation display. Here, in order to prevent that the held picture signal leaks, storage capacitance 60 is added to the 
liquid crystal capacity and juxtaposition which are formed between the pixel electrode 9 and a common electrode. 
[0026] As shown in drawing 3 , the liquid crystal layer 50 is pinched, opposite arrangement is carried out, the liquid 
crystal equipment of this operation gestalt possesses the TFT array substrate 10 with which TFT30 and the pixel 
electrode 9 were formed, and the opposite substrate 20 with which the common electrode 21 was formed, and the 
outline configuration is carried out. 

[0027] Hereafter, based on drawing 2 , the planar structure of the TFT array substrate 10 is explained. The rectangle-like 
pixel electrode 9 is formed in the TFT array substrate 10 plurality and in the shape of a matrix, and as shown in drawin g 
2 , data-line 6a, scanning-line 3a, and capacity line 3b are prepared in it along the boundary of each pixel electrode 9 in 
every direction. In this operation gestalt, the field in which data-line 6a arranged so that each pixel electrode 9 and each 
pixel electrode 9 might be surrounded, scanning-line 3a, etc. were formed is 1 dot. 

[0028] Data-line 6a is electrically connected to source field lx through the contact hole 13 among the polycrystal semi- 
conductor film 1 which constitutes TFT30, and the pixel electrode 9 is electrically connected to drain field ly through a 
contact hole 15, source line 6b, and a contact hole 14 among the polycrystal semi-conductor film 1 . Moreover, a part of 
scanning-line 3a is widened so that channel field la may be countered among the polycrystal semi-conductor film 1, and 
the part to which scanning-line 3 a was widened functions as a gate electrode. Hereafter, in scanning-line 3 a, the part 
which functions as a gate electrode is only called a "gate electrode", and sign 3c shows it. Moreover, the polycrystal 
semi-conductor film 1 which constitutes TFT30 is installed by even capacity line 3b and the part which counters, and 
the storage capacitance (are recording capacitative element) 60 which uses bottom electrode and capacity line 3b as an 
upper electrode for If of this installation part is formed. 

[0029] Next, based on drawing 3 , the cross-section structure of the liquid crystal equipment of this operation gestalt is 
explained. The TFT array substrate 10 is constituted considering the pixel electrode 9 formed in substrate body 
(translucency substrate) 10A which consists of translucency ingredients, such as glass, and the liquid crystal layer 50 
side front face, TFT30, and the orientation film 12 as a subject, and the opposite substrate 20 is constituted considering 
substrate body 20A which consists of translucency ingredients, such as glass, the common electrode 21 formed in the 
liquid crystal layer 50 side front face, and the orientation film 22 as a subject. 

[0030] In the TFT array substrate 10, the substrate protective coat (buffer film) 1 1 which becomes right above [ of 
substrate body 10A ] from silicon oxide etc. is formed in the detail. Moreover, the pixel electrode 9 which consists of 
transparent conductive thin films, such as an indium stannic acid ghost (ITO), is formed in the liquid crystal layer 50 
side front face of substrate body 10A, and TFT30 for pixel switching which carries out switching control of each pixel 
electrode 9 is formed in the location contiguous to each pixel electrode 9. In addition, although the pixel electrode 9 
consists of transparent conductive thin films, such as ITO, with this operation gestalt since transparency mold liquid 
crystal equipment was made into the example, the pixel electrode 9 consists of metal thin films, such as aluminum, with 
high-reflective-liquid-crystal equipment, and it consists of a laminated structure of transparent conductive thin films, 
such as ITO, and metal thin films, such as aluminum, with reflective transflective type liquid crystal equipment. 
[0031] On the substrate protective coat 1 1, the polycrystal semi-conductor film 1 which consists of polycrystalline 
silicon is formed by the predetermined pattern, the gate dielectric film 2 which consists of silicon oxide etc. is formed 
on this polycrystal semi-conductor film 1, and scanning-line 3a (gate electrode 3c) is formed on this gate dielectric film 
2. With this operation gestalt, the side face of gate electrode 3 c serves as an abbreviation perpendicular to the front face 
of gate dielectric film 2. Moreover, gate electrode 3 c and the field which counters are channel field la in which a 
channel is formed of the electric field from gate electrode 3c through gate dielectric film 2 among the polycrystal semi- 
conductor film 1. Moreover, in the polycrystal semi-conductor film 1, source field lx are formed in the one side 
(illustration left-hand side) of channel field la, and drain field ly is formed in the other side (illustration right-hand 
side). And TFT30 for pixel switching is constituted by source field lx of gate electrode 3c, gate dielectric film 2, data- 
line 6a mentioned later, source line 6b, and the polycrystal semi-conductor film 1, channel field la, drain field ly, etc. 
[0032] In this operation gestalt, TFT30 for pixel switching is what has LDD structure, and the low low concentration 
field (LDD field (a low concentration source field, low concentration drain field)) is respectively formed in source field 
lx and drain field ly for high impurity concentration relatively with the high high concentration field (a high 
concentration source field, high concentration drain field). Hereafter, a high concentration source field and a low 
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concentration source field are expressed with Signs Id and lb, and a high concentration drain field and a low 
concentration drain field are respectively expressed with Signs le and lc. 

[0033] moreover, on the gate dielectric film 2 in which gate electrode 3 c was formed The top face (field of gate 
dielectric film and the opposite side) and side face of gate electrode 3c are met at least. The insulator layer 8 broader 
than gate electrode 3c is formed, and the low concentration fields (LDD field) lb and lc are respectively formed in 
source field lx and drain field ly corresponding to the part formed more broadly than gate electrode 3c of an insulator 
layer 8. Although an insulator layer 8 consists of a silicon nitride, silicon oxide, etc., being constituted with a different 
insulating ingredient is [ gate dielectric film 2 ] desirable. 

[0034] Moreover, on substrate body 10A in which scanning-line 3 a (gate electrode 3 c) was formed, the 1st interlay er 
insulation film 4 which consists of silicon oxide etc. is formed, and data-line 6a and source line 6b are formed on this 
1st interlayer insulation film 4. Data-line 6a is electrically connected to Id of high concentration source fields of the 
polycrystal semi-conductor film 1 through the contact hole 13 formed in the 1st interlayer insulation film 4, and source 
line 6b is electrically connected to high concentration drain field le of the polycrystal semi-conductor film 1 through the 
contact hole 14 formed in the 1st interlayer insulation film 4. 

[0035] Moreover, on the 1st interlayer insulation film 4 with which data-line 6a and source line 6b were formed, the 2nd 
interlayer insulation film 5 which consists of a silicon nitride etc. is formed, and the pixel electrode 9 is formed on the 
2nd interlayer insulation film 5. The pixel electrode 9 is electrically connected to source line 6b through the contact hole 
15 formed in the 2nd interlayer insulation film 5. Moreover, opposite arrangement of scanning-line 3 a and the capacity 
line 3b formed in this layer is carried out as an upper electrode through gate dielectric film 2 and the really formed 
insulator layer (dielectric film) to If (bottom electrode) of installation parts from high concentration drain field le of the 
polycrystal semi-conductor film 1, and storage capacitance 60 is formed of If of these installation parts, and capacity 
line 3b. Moreover, the orientation film 12 for controlling the array of the liquid crystal molecule in the liquid crystal 
layer 50 is formed in the liquid crystal layer 50 side [ of the TFT array substrate 10 ] maximum front face. 
[0036] On the other hand, in the opposite substrate 20, the light-shielding film 23 for preventing that the light which 
carried out incidence to liquid crystal equipment carries out incidence to channel field 1 a of the polycrystal semi- 
conductor film 1 and the low concentration fields lb and lc at least is formed in the liquid crystal layer 50 side front 
face of substrate body 20A. Moreover, on substrate body 20A in which the light-shielding film 23 was formed, it 
crosses to the whole surface mostly, the common electrode 21 which consists of ITO etc. is formed, and the orientation 
film 22 for controlling the array of the liquid crystal molecule in the liquid crystal layer 50 is formed at the liquid crystal 
layer 50 side. 

[0037] The liquid crystal equipment of this operation gestalt is constituted as mentioned above, and has become what 
has the characteristic point that the insulator layer 8 of a predetermined pattern is formed along the top face and side 
face of gate electrode 3c in TFT30 with this operation gestalt at least. 

[0038] (The manufacture approach of thin film semiconductor equipment) Next, based on drawing 4 - drawing 8 , the 
manufacture approach of TFT (thin film semiconductor equipment)30 with which the liquid crystal equipment of this 
operation gestalt was equipped is explained. In addition, the case where TFT of an n channel mold is manufactured is 
explained as an example. Each of dr awi ng 4 - drawin g 8 is the outline sectional views showing the manufacture 
approach of TFT of this operation gestalt in order of a process. 

[0039] As shown in drawin g 4 (a), after first preparing translucency substrates, such as a glass substrate defecated by 
ultrasonic cleaning etc., as substrate body 10A, the substrate protective coat (buffer film) 1 1 which consists of silicon 
oxide etc. is formed in thickness of 100-500nm by a plasma-CVD method etc. all over substrate body 10A under the 
conditions from which substrate temperature becomes 150-450 degrees C. As material gas used in this process, the 
mixed gas of a mono silane and a dinitrogen oxide, TEOS (a tetra-ethoxy silane, Si4 (OC2H5)), oxygen and a disilane, 
ammonia, etc. are suitable. 

[0040] Next, as shown in drawing 4 (b), the amorphous semiconductor film 101 which consists of amorphous silicon is 
formed in thickness of 30-100nm by a plasma-CVD method etc. all over substrate body 10A in which the substrate 
protective coat 1 1 was formed, under the conditions from which substrate temperature becomes 150-450 degrees C. As 
material gas used in this process, a disilane and a mono silane are suitable. Next, as shown in drawing 4 (c), to the 
amorphous semiconductor film 101, laser annealing is given, the amorphous semiconductor film 101 is polycrystal-ized, 
after forming the polycrystal semi-conductor film which consists of polycrystalline silicon, patterning of this polycrystal 
semi-conductor film is carried out by the photolithography method, and the island-like polycrystal semi-conductor film 
1 is formed. 

[0041] Next, as shown in drawin g 5 (a), the gate dielectric film 2 which consists of silicon oxide, a silicon nitride, etc. 
under temperature conditions 350 degrees C or less on substrate body 10A in which the polycrystal semi-conductor film 
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1 was formed is formed in thickness of 30-1 50nm. As material gas used in this process, the mixed gas of TEOS and 
oxygen gas etc. is suitable. Next, as shown in dra win g 5 (b), after forming the electric conduction film which has the 
protection-from-light nature which consists of alloys which use these either as a principal component, such as 
aluminum, a tantalum, and molybdenum, by the sputtering method etc. all over substrate body 10A in which gate 
dielectric film 2 was formed, patterning is carried out by the photolithography method and scanning-line 3a (gate 
electrode 3c) with a thickness of 100-800nm is formed. 

[0042] Next, as shown in drawin g 5 (c), the impurity ion (phosphorus ion) 3 1 low-concentration with the dose of about 
0.1x1013 - about 10xl013-/cm2 is poured in by using gate electrode 3c as a mask, and low-concentration source field 
lx and drain field ly is formed in self align to gate electrode 3c. At this time, it is located directly under gate electrode 
3c, and the part into which impurity ion was not introduced is set to channel field la. 

[0043] Next, as shown in drawing 6 (a), the insulator layer 108 which consists of a silicon nitride, silicon oxide, etc. is 
formed in thickness of 200-500nm with a CVD method etc. the whole surface on substrate body 10A in which gate 
electrode 3c was formed. As for gate dielectric film 2, in this process, it is desirable to form the insulator layer 108 
which consists of a different insulating ingredient. Next, as shown in drawin g 6 (b), after applying the photoresist 109 of 
a positive type on an insulator layer 108, gate electrode 3c is used as a mask. After irradiating Light L from the rear-face 
side (a gate electrode and opposite side) of substrate body 10A and exposing a photoresist 109, as shown in drawin g 6 
(c) A photoresist 109 is formed in a pattern [ broader than gate electrode 3c and ] more nearly predetermined [ narrow ] 
than the polycrystal semi-conductor film 1 by developing a photoresist 109. 

[0044] In addition, it can be made to remain by controlling exposure conditions (light exposure etc.) and development 
conditions (developing time, the development approach, etc.), after developing the photoresist 109 broader than gate 
electrode 3c operated as a mask at the time of exposure. For example, what is necessary is just to perform exposure and 
development so that it may become undershirt exposure or exaggerated development. Here, light exposure is lowered 
and it is just called "undershirt exposure" from exposure to expose the narrow range exposed by the same width of face 
as gate electrode 3c operated as a mask. Moreover, "exaggerated development" lengthens developing time and means 
the development which makes the photoresist of the range just narrower than development which makes the photoresist 
of the same width of face as an exposure field remain remain. 

[0045] As shown in draw ing 7 (a), after performing anisotropic etching, such as dry etching, to an insulator layer 108 by 
using as a mask the photoresist 109 formed in the predetermined pattern, a photoresist 109 next, by exfoliating the 
insulator layer 8 of the predetermined pattern shown in drawin g 3 — that is, it is formed along the top face and side face 
of gate electrode 3 c at least, and the insulator layer 8 of a pattern more nearly predetermined [ narrow ] than the 
polycrystal semi-conductor film 1 broader than gate electrode 3c can be formed. In addition, when anisotropic etching is 
performed, the insulator layer 8 of the photoresist 109 formed in the predetermined pattern and abbreviation same width 
of face can be formed so that it may illustrate. Moreover, since the terminal point of etching of an insulator layer 8 
becomes clear and there is no possibility of carrying out over etching when a different ingredient from gate dielectric 
film 2 constitutes an insulator layer 8, it is suitable. 

[0046] Next, as shown in drawin g 7 (b), the high-concentration impurity ion (phosphorus ion) 32 is poured in to the 
polycrystal semi-conductor film 1 with the dose of about 0.1x1015 - about 10x101 5-/cm2 by using as a mask the 
insulator layer 8 formed in the predetermined pattern. The high concentration fields Id and le can be formed leaving the 
low concentration fields lb and lc to the part respectively located directly under an insulator layer 8 in source field lx 
and drain field ly by this. That is, in source field lx and drain field ly, the low concentration fields (LDD field) lb and 
lc which abbreviation's are in the die length of the part formed respectively more broadly than gate electrode 3 c of the 
insulator layer 8 formed in the predetermined pattern by carrying out, and have LDD length can be formed in self align. 
[0047] Next, as shown in drawing 7 (c), the 1st interlayer insulation film 4 which consists of silicon oxide etc. is formed 
in thickness of 300-800nm with a CVD method etc. the whole surface on substrate body 10A in which the insulator 
layer 8 was formed. As material gas used in this process, the mixed gas of TEOS and oxygen gas etc. is suitable. Next, 
the impurity poured into source field lx (Id [ of high concentration source fields ], low concentration source field lb) 
and drain field ly (high concentration drain field le, low concentration drain field lc) is activated by performing 
annealing by laser annealing, furnace annealing, etc. 

[0048] Next, as shown in drawing 8 (a), after forming the photoresist (illustration abbreviation) of a predetermined 
pattern, dry etching of the 1st interlayer insulation film 4 is performed by using this resist as a mask, and contact holes 
13 and 14 are formed in the part corresponding to Id of high concentration source fields, and high concentration drain 
field le in the 1st interlayer insulation film 4, respectively. As shown in drawin g 8 (b), after forming the metal 
membrane which consists of alloys which use these either as a principal component, such as aluminum, titanium, 
titanium nitride, a tantalum, and molybdenum, all over the 1st interlayer insulation film 4 by the sputtering method etc. 
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finally, patterning can be carried out by the photolithography method, data-line 6a with a thickness of 400-800nm and 
source line 6b can be formed, and TFT30 of an n channel mold can be manufactured. 

[0049] In addition, in case the insulator layer 8 of a pattern more nearly predetermined [ narrow ] than the polycrystal 
semi-conductor film 1 broader than gate electrode 3 c is formed After development, while performing exposure of a 
photoresist 109, and development so that it may remain by the pattern more nearly predetermined [ narrow ] than the 
polycrystal semi-conductor film 1 with a photoresist 109 broader than gate electrode 3c and Even if it makes it be the 
following instead of performing anisotropic etching to an insulator layer 108, the insulator layer 8 of a predetermined 
pattern can be formed. 

[0050] That is, as shown in drawin g 9 (b), isotropic etching, such as wet etching, may be performed to an insulator layer 
108, and after performing exposure of a photoresist 109, and development so that a photoresist 109 may serve as a 
narrow predetermined pattern from the same width of face as gate electrode 3 c, or gate electrode 3 c as shown in 
drawing_9 (a), as shown in drawing 9 (c), you may exfoliate a photoresist 109. Thus, since an insulator layer 108 can be 
made to remain also to the field outside a photoresist 109 after etching of an insulator layer 108 in performing isotropic 
etching, such as wet etching, to an insulator layer 108 even if it carries out patterning of the photoresist 109 to narrow 
from the same width of face as gate electrode 3c, or gate electrode 3c, the insulator layer 8 of a pattern more nearly 
predetermined [ narrow ] than the polycrystal semi-conductor film 1 broader than gate electrode 3c can be formed. 
[0051] As explained above, by the manufacture approach of TFT of this operation gestalt After forming low- 
concentration source field lx and drain field ly in the polycrystal semi-conductor film 1, On substrate body 10A in 
which gate electrode 3 c was formed, form the insulator layer 8 of a pattern more nearly predetermined [ narrow ] than 
the polycrystal semi-conductor film 1 broader than gate electrode 3c, and this insulator layer 8 is used as a mask. Since 
the configuration which pours a high-concentration impurity into the polycrystal semi-conductor film 1 is adopted In 
source field lx and drain field ly, the die length of the part formed respectively more broadly than gate electrode 3 c of 
the insulator layer 8 formed in the predetermined pattern is equivalent to LDD length, and can control LDD length with 
a sufficient precision. 

[0052] Moreover, although considered as the configuration which controls patterning of an insulator layer 108 by the 
manufacture approach of TFT of this operation gestalt by forming the photoresist 109 of a predetermined pattern on an 
insulator layer 108, and etching an insulator layer 108 by using this photoresist 109 as a mask In case patterning of the 
photoresist 109 formed on the insulator layer 108 is carried out, the rear- face exposure which exposes a photoresist 109 
by using gate electrode 3 c as a mask from the rear- face side (a gate electrode and opposite side) of substrate body 10A 
is adopted. 

[0053] Therefore, when forming taper-like gate electrode 3c, patterning of an insulator layer 108 can completely be 
controlled similarly. Namely, as shown in drawing 10 (a), even if if forms taper-like gate electrode 3 c Like this 
operation gestalt the whole surface on substrate body 10A in which gate electrode 3 c was formed If rear-face exposure 
is performed applying the photoresist 109 of a positive type on it further, and using [ form an insulator layer 108, ] 
exposure conditions as the same to a photoresist 109 The exposure field of a photoresist 109 is prescribed by only the 
configuration of the inferior surface of tongue (field by the side of gate dielectric film) of gate electrode 3 c. Therefore, 
after exposure of a photoresist 109, if development is performed, as shown in drawing 10 (b), a photoresist 109 can be 
formed in a predetermined pattern regardless of the side-face configurations (taper angle of a gate electrode etc.) of gate 
electrode 3 c. 

[0054] Thus, since according to the manufacture approach of TFT of this operation gestalt gestalt the exposure field of a 
photoresist 109 can be controlled and patterning of a photoresist 109 and an insulator layer 108 can be controlled with a 
sufficient precision regardless of the side-face configurations (taper angle of a gate electrode etc.) of gate electrode 3c, 
LDD length is controllable with a sufficient precision irrespective of the side- face configuration of gate electrode 3 c. 
Moreover, the manufacture approach of TFT of this operation gestalt is especially effective to TFT which has the gate 
electrode of the shape of a taper which cannot form a sidewall and cannot control LDD length by the Prior art which 
adopted etchback. 

[0055] Moreover, by controlling the thickness of an insulator layer 108, the exposure conditions of a photoresist 109, 
development conditions, the etching conditions of an insulator layer 108, etc., patterning of an insulator layer 108 can be 
controlled by the manufacture approach of TFT of this operation gestalt, and LDD length can be controlled by it by this, 
namely, by the manufacture approach of TFT of this operation gestalt Since it is considering as the configuration which 
controls LDD length according to two or more conditions, such as thickness of an insulator layer 108, exposure 
conditions of a photoresist 109, development conditions, and etching conditions of an insulator layer 108 LDD length 
can be controlled only by thickness of an insulator layer, and, unlike the thickness of an insulator layer, and the Prior art 
in semiconductor devices, such as becoming IC which spreads abbreviation etc., LDD length can realize the LDD length 
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more than the thickness of an insulator layer. 

[0056] Even if it follows, for example, sets up LDD length for a long time with about 1 micrometer, simple about 1 
micrometer and long LDD length with a sufficient precision can be realized that what is necessary is just to set up the 
thickness of an insulator layer 108 thinly with about 0.2-0.5 micrometers, without passing through a complicated 
process, since membrane formation and etching of an insulator layer 108 become easy. Thus, according to the 
manufacture approach of TFT of this operation gestalt, LDD length is controllable with a sufficient precision 
irrespective of LDD length. 

[0057] Moreover, irrespective of the side-face configuration and LDD length of gate electrode 3c, TFT30 of this 
operation gestalt manufactured by the above manufacture approach can control LDD length with a sufficient precision, 
and becomes the thing excellent in engine performance, such as pressure resistance and the current- voltage 
characteristic. 

[0058] As mentioned above, although only the manufacture approach of TFT30 was explained, since the liquid crystal 
equipment of this operation gestalt can be manufactured like the well-known manufacture approach except making the 
manufacture process of TFT30 into an above-mentioned thing, it omits explanation about other manufacture processes. 
[0059] In addition, in this operation gestalt, although only TFT equipped with the polycrystal semi-conductor film 
which consists of polycrystalline silicon was explained, this invention is applicable also to TFT equipped with 
polycrystal semi-conductor film other than silicon. Moreover, it is applicable not only to the polycrystal semi-conductor 
film but TFT equipped with the amorphous semiconductor film. Moreover, although only TFT of an n channel mold 
was explained, this invention is applicable also to TFT of a p channel mold. Moreover, although this operation gestalt 
took up and explained liquid crystal equipment as an electro-optic device, this invention can apply them to any electro- 
optic devices, if EL equipment, a plasma display, etc. are equipped with TFT. 

[0060] The example of [electronic equipment], next electronic equipment equipped with the liquid crystal equipment 
(electro-optic device) of the above-mentioned operation gestalt of this invention is explained. Drawin g 1 1 (a) is the 
perspective view having shown an example of a cellular phone. In drawing 1.1 (a), 500 shows the body of a cellular 
phone and 501 shows the liquid crystal display section equipped with above liquid crystal equipment. Drawing 1_1 (b) is 
the perspective view having shown an example of pocket mold information processors, such as a word processor and a 
personal computer. In drawing 11 (b), the liquid crystal display section which 600 equipped with the information 
processor and 601 equipped with the input sections, such as a keyboard, and the liquid crystal equipment of the above 
[ 603 / an information processing body and 602 ] is shown. Drawing 1 1 (c) is the perspective view having shown an 
example of wrist watch mold electronic equipment. In drawing 1 1 (c), 700 shows the body of a clock and 701 shows the 
liquid crystal display section equipped with above liquid crystal equipment. Drawing 1 1 (a) Since the electronic 
equipment shown in - (c) is equipped with the liquid crystal equipment of the above-mentioned operation gestalt, it 
becomes the thing excellent in the engine performance. 
[0061] 

[Effect of the Invention] As explained in full detail above, according to this invention, the means which can control 
LDD length with a sufficient precision can be offered irrespective of the side-face configuration and LDD length of a 
gate electrode. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 



4/19/2004 



Page 1 of 6 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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#>s y— bmm<nmffi£mm\g:temzto2:-rz)Zt gfr 
IK, y- h««<o«B*rwaa:»«icaix-e 

is— y— KS^jiT 1 — ^— ^t^tt, ^^f-^ 

[0 0 0 8] LT, ^(7)J: 9 ^ — :R<Z)y— h 

<km, y- 

ffj&SLDDfiUl»&^L<&5*:«>* l/img^LDD 

[0 0 0 9] f *«Wtt*^5»«l-«*"CftS 
[0 0 10] 

Lr^-^Lfcy- hm^^^^d-r^^^ic. sufBy- 

•Lfcfc, gf«^^->Oi|£*flcilSrjgrti-5XSi:, 
891E¥W«R±K:. ?-hmmm&MrfL*tZ>XMt* nil 
Ey-h«W(±l^ *3ttt*«-r5y-Mt«S:«fiK 

nis^ Hufey-Hm^£-^^<bL-c. wia^w 



r 



5 

[001 1 j -ttefrh. &mm<DBm*mft%im<nmm 

^rft-Ctt, (1) y-h«*fc»jaU5:SL ay- hm 
^^Mt5MiLtv^ 0 (2) rcoj: 10 

Lt^5, (3) Bt7Jo<0/*& — Z/lZfflfiH \^tz~7 * 

(4) Bff^^^-^JC^U^JfeSRSr^^ 20 
* t IT, *W*BKci*ai*(0?F«4fc*:a£A"f S - <b 

[0012] z<o£?\c % *Kw<Dmm*m»mm<Dm 

0V<*-;^f6»K£^/£U mgMWk*^^? h L 30 

D*S:»fl[fi<ffl»tSr^m5. 
[0 0 13] *55W^afK^W»3SHOjHifi*ft 

-m, mmm±i,cm^<oy<^—>(D^^ b u-^* b*m 

M<htt^5^ (5)ffeWlCWLf:7thu 40 
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[0014] &tz. ttm<Dnm¥m#mm<ommirm 

ItllCct o t L D Dfi*«!l»t5 r t 5 0 -ttat> 

fiaot^LDDftWfll, LDDf^ffellW 
rt^T^^o bfc^oT, Wittf, LDDMl/im 

<^ttt), ttmmtomm&o. 2-0. 5 

mm<ommjjmcxn^ LDD5i:^bf, ld 
[0015] *«w<z>»w*WffK««>»iS*ife"Ctt, 

/"^-yt^Mt^ J: 9 mllS^^- h t^v/x h (DM 

[0016] WiaiftlWKtBfS©/'?^— 

h SIS t HU— «56 L < fimjfEy- M1iJ;«? «SW 

^vT-^yzrro zt\z£<>xt>, mmzv-ymm 

[0 0 17] «±<D*»WO»BI**flc3g«0«5e*«fe 

v^T, 7th^ h^ftRS© r«j irti, LDDf 
[0 0 18] ^^(OSK^aWfrSeafi, ^_ho*|BW 
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[0019] *«Wo»il¥W*36«^»3ft*ife 
R¥&ft:KB«r7£j&-*- 6 £^<7> ft> 5 «*#*3SBfc*t L 

fcy-MSt^iitsi:^ wiEy-^«g«tm 
sig^ away— Mft*«t±^, 

SfjfEy- h Ufc«HBa*tt*«±ld, &f»R 
flfc, »ElfilWK^^y^^y*lliRm\ MTG16lklR«: 30 

[0 0 2 0] **W<Z>«a**»«0«JS*fttt. -hfB 
»«^»»«B*:«3Si"SBI^, y- h 

< ww-r s c t a«-o# 5 0 

[0021] *«W^*«*¥«Bli. 
««RcOHaBEy— h««<t vmfclzB&Ztitznftlztt 
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S<Wt5:i«l tt«K«^fc»«¥Wt«SB 
«:«;ifcfc0>**a. *»W^««*#3gBS:«l 

[0 0 2 2] 

WrlBtfcot, SI2C0A-A' »»Bg|T**)S 0 * 
m^hitxh^o 

[0023] &rnmmWi<Dm&mmz.&\ f *Xs m 1 ^ 
¥**msb) 3o&*ti*:tiM&£tix*>*). mmm^ 

tfmSZtlZ'f—Pl&G a ^^TFT3 0(DV — ^\Z 

m%L#ucmM.£tix\,^ 0 y*-?m6 aic»#i&tpiBflk 

ff^-Sl, S 2, Snfi, ^<7)PH^*«a»:«C^S 

T y yu - S tt 5 o 

[0 0 2 4] ^fc. Mi3a^TFT30Oy»h(I 

^W^*«B»:-eW*DSix5o I*tffi9iiTFT 
3 o to K K yiciMWi^gi^titfc ») , ^^fy 
^■efcST f t 3 o jfeMlBrtf (t^-^-rs w t tc 

J:«9, r-^«6 a IM^-S 1 , S 

2, s nzmfenpsc * >>yxm%^tSo ■ 
[0025] mmmm9&frLxm&icm$&*titim 

^ U^/Wm&fm *§r S 1 , S2, — , Snfl. 
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[0026] m 3 [CTjk-r x o ^ ^mmmm<om&mm 

7fof a Ji5 0«rS5»LT»rfiliafflS^ TFT 30^ 
9 $tlfcTFT7l/>f Sffil 0 t. &m 

[0 0 2 7] J£AT\ i2lCS-5^t, TFT7WSS 
1 0(05pffi«jg^o^-CK^"r5. TFT7KS^1 

[0 0 2 8] x-*»6 ate, TFT 3 0£«/£-T£^ 
tt, ^i^M 1 O ^ K I/^f yfJS 1 y (C, 
co— ^Jes^frlB i <^ 9 ^**/HS« 1 a tc 

fcgi5^ s , y-hiitLT»^ 0 sit. 

alc&^-c, y— LTWtB+SW^SrWc ry 

- hlij t#U flff3c-C^to TFT 3 0 

■?-) 6 0^M$Htv^ o 
[0 0 2 9] H3^S<5V^. *^J£?^|gtOj«S 30 

«£9. TFT30, RfiRl 2*3iftt LTflMcSfL 
2 0 A^^ffofaJiS 0««ffi(c»«Sixfc# 

So 

[0 0 3 0]!«:it TFT7 Klfil 0lC*5l^ 

£«#f*:i o AC7>ii:±tc, v-y =i^iwk»«*»e>ft 40 

5T»««K USfKit) 1 l*»rilS*L-CV^S. *fc, 
S«#f£l OA« 0 a 0 l5 OUSeSlCte-f y^^Ags 
ffc$> (I TO) *©a««ttt»R^ 4 5 I*8S 9 

m9&** v^^yum-rzmm*^ ^^tft 

«i8i36«S:09£ Ufc0>T% Bfj|Mt«9tt 1 TO«(OS^ 

9 l± A 1 *¥*>&JR»Bia> b * 0 , ^#t^i§3^ B B B £lB 

I TO«oaW*«ttWfcA 1 «^jRff|R(D 50 
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[0031] TJfitsBirei i±ia*. ^va* 
e> & s ^s&^ftiBi 1 a*gff ^co^^- $tit 

5 0 *H»JBffiT*«. y- MS3 c <Dffl®l;ty- Kite 

m*ii©n, y-M6W2^Lry-ht 

a (7)— *fflj (|U^{RIJ) tCii. y-^«lx^M$ 
tltv^o tit, y-htffi3c, y-h«l«R2, 

ly*i:«tD, ®i^^yfy^TFT30^M$ 

[0032] ^mmmm^^^x. mm** y^^^m 

TFT30lt LDD«i&£^i-£fc<&£*oT:fc5»!K 

siSKKyiis) «*t«jcisv^(ftaiaE«« (l 

DDSil («»fley-*«fc e»SK^y««) ) 
ff^ld, lb-CSU KMKi/^y* 

[0 0 3 3] l£fz. M<i3 c ^«Lt^- hfe 

^2±(cti > />4<fct)^-Mi3c©±l (y- 

new^R»«©ig) &t«8igi:i6ot, y-hm^ 
m^3 c zvmxz\£mtft£*iittofr\cttj&i,x* 

(LDDW) lb, lc^M$tltV^5o ffi^ 

t>K ?-hmmm2tte&tj:zii&m&mMz£Qmf$,t5 
tix\<^z>zbj>m&u<\ 

[0 0 3 4] *fc, j£SE«ft3a (^-hS«3c) 

feflkR4±u:. ^-^jH6 a^T^y-^iUe b^dtd 
©il8Sy-^«i d(cm^Jc^$tb-c*3«9, y 
*>m&i eicmn.&ttzmm£tix\<*z> 0 

[0 0 3 5] ^fc, X-^^6a, y-^6b« 
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<omSt%ft l f (T««) icttLT, y-M6IW2i: 
-*»*4ixfcl6«« (««fMR) ^Lt, £SS|3 
a i:[^g(c^$tL^ffl^3 btfi±mmt lxm^m 

Iifi6 0^M$tltV>6 o Sfc, TFTTKI 
4E l 0 offiM 5 OHMfilcNt, KM 5 0 ftcDWigk 

[0 0 3 6] fib*, MSS2 0i:tJ^tli, 

2 0 AOjffiSa 5 0 MftBtc, jKfiKfil-Alt Lfcft 

WiSISWlb, 1 ctcAW-rSw^SrKJh-rsfe 
fc©X#*2 3a**tfS;h/T^S 0 a*K2 3*S 

I TOW^45*iti2 uWertSiv 
H e 0 )l 5 OMtett, 5 0 rt<oK»»^<Oia^J«rfW» 

[0 0 3 7] *j8«S*tt(0«»iSIBHt«J;<0 J; 9 
§*LT*3'> > **m«H8-Ctt, TFT 3 0«C*5V>T, '> 

o/n ^ - >-0>*&aBI 8 $ fix v % 5 jftj&s t> 
[0 0 3 8] (ffJR¥««SS^>9!liS*&) 12 4 

TFT (JHK¥Wft£B) 3 0O»it*«fejCOV^TttM 
i"So **5. n^^*/ua^TFTS:85tjgi-S*&S:fi»J 

[0 0 3 9] fcX«>{^ El 4 (a) ICt^T <fc ? K« 

*#l0Ailt, iB**as»«*cJ;D«fMKbL*:^f7 
^S«*^S*ttSS^fflI Ltt, Sffiififtas l 5 o 

^y^ttli^^^TiW (flHNR) i IS: 
yyX-vCVD&fCJ: «? 100-50 0 nmtf>J9$fc: 

^ y i/7 > i -ttrf i t (^i^^x^, teos 

(Th7xh^>>->7V, Si (OC 2 H 5 ) 4 ) 

[0040] mz^ 04 (b) k^-tj;?^ 
?efi8ufcs«*f*:i o A<D±m^ *ait^y ^va^ 

45#SI*»*Rl 0 1^7XvCVDife§lcJ:«9 

3 0-1 0 0nmOl^|:tff5o ~ <DX*£lC:io^T 
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X-hZo ScK. HI 4 (c) ICTjklrXolz* ft&K^mfc 
IRl 0 lKttLT, t^— /u«rlfi-r 4^Lt, 
l o i £^£ H B H ft:U *J»*^y 

^7thyy^77>f-fe(;j;^^-^yyu Att 

[0 04 1] El 5 (a) tc^-rj; 3 5 ox: 

10 h*6»K2Sr3 0—15 0 n m<£>J?£ ICJ&BH 

os t#tmjfxt<Dm&tfx&t>wmxibZo fctc m 

5 (b) (c^-TJ: 9^. h«S«2S:M^S« 

**ioao±S(c, ^^yywia!), t/u 

~>-^U 100~800nm(Of ^^)Mi3a 
- htS3 c) ^Mt6 0 
20 [0 0 4 2] #CK, 15 ( c ) tC^-T «t 9 M 
i3c t Lt, ^JO. 1X10 13 — jfal 0X1 

o 13 / c m 2 o K-/it«o^a^^ 

^jri/) 3i^At, hmi^3 c^trgei 

st5. r^^p, 7*-htS3c(Dii:TOilu 

[0 0 4 3] H6 (a) lC7f;~f£o\Z^ V— hM 

S 3 c SrJg« LfcS«*» 1 0 A±^ffi|C, CVDfe 

tfelftlgl 08^2 00-50 0 nm(7)ff$tc:^;^i-^ 0 

^oXfilcas^T* MeiWR2 jraaft^iKlkKtt 
*M»&ft5l6*Kl 0 8 ft 
El 6 (b) |c*-f-J:5l^ ftWl0 8J:li, yfsiS 

c^^tu, oAtf>Kffi«ij (y— Km 

«£R*H»I) d>fcftL*!»tU 7* h M o 9 

«:B3teLfcSL 16 (c) t^i-Jc^fC 7th^ 
M0 9S:Sftt5ii:li:J:^ 7t^'^M09 

40 3 c <t r> mfcxfro&mik^mfcm 1 x 

[0 0 4 4] ^3t^f* 

m^x? t isxmmzitzy— hmms c <t t)*uK^ 

7>f h 1 0 9S:a««^a#$i3:SCli:^-e^ 

Mi3 c tm— mxmit-fzis** bmx. 

50 J:f9, m*mm<om?t$:ftiZt$:W0o &tz. r^-- 
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'*-3L«J tte. fftffcWIB 5 if Lt, igftf® 

[0 0 4 5] KkiC HI 7 (a) (C^-TJ:pt^ 
? — >\Z.mf&\^ti7* h Uv^x M09 £-7*^ <t L 

t£m y^>-^/^ffo/cm> 37* h U'v?* h 1 0 9 SritfHt 

Blc«oT**Six, y-hm^3 c J:D«j£-Cfl>o£ 
1 <fc f3««^Bf£«>^^-^(Z>j|ft»8t8 *: 

h l/^ M 0 9 ^TO-i^ig8^Mt6 Z 
tm5o «»JB8S:y- h«gdR2 irSttS 

^tf* . 3*"— /<— 31 y ^ is {fir Z> Srfxris * 1/ * 

[0 0 4 6] H)7 (b) [C^-r J: 9 jfr^O'* 20 

3 2 0 . 1X10 15 -H$ 10X10 l5 / c m 2 tf> K 

^^*nfcffl^SS^II»5f LV^LDDS«rW-rS 30 
IMW(LDDW) lb, lc^gfiMW 

[0 0 4 7] #C(C, H7 (c) (C7Fi"ct 9 |frf#:§£8 

***LfcMR*ffl OAioMC, cVDifc^KJ; 
(9, y ^ y W^^/^S 1 1 WII4 ^ 3 o 

0-8 0 0 nmCOjf $lcMt^) 0 r (DHU^^^X F8 

(U8Kv-^«i d, My-^Wi b) &t>* 40 

K U-f 1 y (i^ZiS K 1 e , i&m& K 

[0 0 4 8] UctC (U8 (a) (C^-TJ: Bf^(ZV< 

[H8 (b) tOiv-T <£ 9 td, ^ll»ii4^I 
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tz/\k. 7t N !i y^77^-i£l:J;»)/^-x^u 

4 0 0 — 8 00 nmWf^Wr-^jie a&tKV — 
6b$:MU nft^i^TFT 3 O^Kiin: 

[0 0 4 9] y-Mi3cJ;?)«j£-e^8 
A^iffftjR 1 <fc 0 ««wSfS^^-^^|ft|»R8 Srffi* 

js-tsru:. v hi o 9 asy- Mi 

ffi 3 c X <9 «J£^a»o#fe,S¥8M*« l J: «9 (BSWiJfS 
■A, *ifcS:tT5 t**-. WHH0 8i:»lT»*tt 

[0 0 5 0] i-/«Ct>%. HI 9 (a) tC^-T«t9(-, 

h M0 9^-htS3 c «3gL<tt:y 

7* hUv^X h 1 0 9<DM^t. m^^tTofcm. ID 9 

(b) ic^-r J; 5 M\ )fi|Wfl0 8lc»Lt{^yhx 
yfy^**ttxyfy^«rfft\ B'9 (c) 
-TX 9l-> hi 0 9 SrPJ«tL-Ct>&V\, r. 

^^tt^iy^-^^^rfi 1 5 N h 1 

0 9^>/-Mi3 c ^1^1— rt»l^U< M«3 c 

v^t^, y* h i o 9 xK>^m<Dmmchf& 
3 c £v mfcxfr-o&m&^m&ig: 1 <t t> ^i^^^f^^ 

^^-VO|fi3RlR8«r^i-Sw fc*s-e#6. 
[00 5 1] J^_hfftPJ? Lfc J: 9 *^JfiJgffi^T F T 

«cl x «!: KWviScl y^MUcg, y-hS«3 

«JET»*>o#«*^*<HK 1 ifiM^/^-y 
«I18^ML, gWS^X^LT, ^ 

ffl^L, L D DS^gfi< Wf5 C <b ^T't 5„ 

[0 0 5 2] *mfiJ»ffi^TFT<OKjt*"feT* 
13, »1 0 8 ±«CjjfS^' 5 ^ — ls<D7* b b 

1 0 9 Zm&L. S7^M/^Fl09^ni 
TlfefiURl 0 8^^^^V^5^<b{Cj:i9, ^#^1 

^10 8 Jht^J&Lfcy'* h M0 9 ^7-^ 

1 0 A^8®mi| (y- ?5^7^ h U-^ 

^ h 1 0 9 60^^^tT9^®^^ffiUT^5o 
[0 0 5 3] LfcT^oT, r-/<-^y-Mi3c 
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fife L^*«*ff 1 0 A±co£® fc % £«dR 1 0 8 <r«A 
fi*ftU 7t M/^^ M O 9 C^LT8**ttS:P- 
««f*. y-hli3c(DTI (y- M6JUM©iB) 
* hi 0 9 SlftS:tTX.tf , HI l 0 ( b ) tc^ 

[0054] -<d£o\c x ^mmmmmm(OTFT<D$i 

m<Dv-— KH«*< . 7* h l/^ hl09 

d s "C#i*, LDDfiSr»J»t5ii^4v\ ^— ✓< 

[0 0 5 5] *HlfiJgffi(OTFTOBtig*jfe-C 
f4, Ml 0 8tf>g£lf\ h MO 9<7)^7t 

SMfc*fK «Wl0 8©xyfy/ftfl:«j|| 
f»"rs^ttct«9. ftiI10 8O/^-^y^W 30 

0 8<DmW. y*Y Isis* M0 9(OmJt$k\*. W&4k 
«=, Ml 0 8Oiyfy^*tt*©«jR<D*tti:j; 

COft^tS^O, M^IIW 1(D L D DI ^sst 

[0 0 5 6] LfcT^oT, ^Jx.fl LDDS^l//mg 40 
«ifi<K^LTt, ««dRl 0 8OKBC|i0. 2- 

o. 5|/mSS^»<is:Si-n«ft<. feMKi o sco 

[0 0 5 7] ^±<z>»it*ife^J:9S»5tStt^:* 
l»|<DTF T 3 0 14, htt^ 3 c (OftiJ®JK#t-^ 

LDDSKtf>avb<b1\ LDDl^m<Wt^r 50 
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[00 5 8] TFT 3 0O®iit^(CO^TCD^ 

Lfc^ *IS«^ffi<&iRiii3gEl4, TFT30(DB 

[0 0 5 9] fcjo, *^lfi?gffi^*5V^-Ctt. ^a^y 
3 s t * 5 dl (MR 4: m X. fc T F T I d O ^ X <D 

Sr«x.fcTFTtCt>®ffl"5jfie-efo-5o 

flcRlcKfe-r, ^K^^^tix./ L cTFTiCt>iSffl 

ssLfc^, ^sswttp^-r^s^TFTjcta^^r 

^Xtt^/K^^ T F T &ijmX.fzh<?)X 

[0 0 6 0] [«^««] ifcfC, ^^^±|SH^ffi 

f:o^t»Wt5o Hill (a) f4, *tt«K<D— «* 
^Lfc»»H"C*>5. Hill (a) iCjo^T, 5 0 0(1 
*WMS*tt***U 5 0 1 ^BiTfao^ B B 0 ^^«x.fc 
Mi^^LT^5o Hill (b) (4, »7 — y^u, 

y if (Dmmmmmttmmmn-m&T* vt^mm 

mxtb&o Hill (b) ic&^T, 6 0 0litS«lS 

I, 601 f4*— Kftif«>A*«, 6 0 3f4t#$&M 

JS*^ 6 0 2^mrlS^ 0 B a ^B^^^fc^ e B a ^a5^ 
*Ui^ 0 Hll (c) fit, B5B*»SM^«»©— M 
^L/:«tJ)5o Hill (c) JC^T, 700 

iiam#tt:£^u 701 \*i&m<om&mw$:ffittWL 
ss^ffiSr^L-cv^o in (a) - (c) ic^-rm 

cor-. temicmfrtzhcDtteZo 

[0 0 6 1] 

[HI 1 ] lilt *5gW«-«SHllS»ffiofRfi3S«<7> 

coy? b\cjoiiz>x4 *y^>-ym*. m^-m^<ommm 

[HI 2] 0 214, 5 MK»tt«>tt*iKK«> 

TFT7K»1 h^^L-C7K-r¥®HlT^ 
£0 

[HI 3] 1311 *^^tc#6^»^O^ B B B ^C0 

[hi 4] B4 (a) - (ci a, *&w\c&z>mmi& 
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[B5] B5 (a) - (c) ft, **WC«*3M6* 

[13 6] B6 (a) - (c) 14, *3g^«C«5HjffiJB 

[17] B7 (a) - (c) ft, 

[HI 8] 18 (a) , (b) 14, *WP!fc«5JB 
«0»R^W»:3fiB<0»jt^tt«r^i-xaH"e*)6 0 
[13 9] HI 9 (a) - (c) 14, *J8WIC«5*©«, 

^lafi^owat^w^BwRft^ftSr^-rxaia-e 

[IU1 0] 110 (a) , (b) (4, 

^fi!l^^ig^^^^^g^S!5g*ffi^^i-xa 

[mn] in (a) ±mmmwm(om^mm 

Sr«x.fc«»me<o— «*r«+H, in (b) 14, _k 
««r^i"H. ill (c) 14, ±lB%ffifl£ffi<Z>«A3£K 
[mi 2] B12 (a) - (d) (4, I C 
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[*?-s§-OIfclE] 

3 0 TFT (ffR¥Wf*SK) 

i o a m&&t£ im?ti±mm 
i o i ft&K*m»m 
i &&&*m»m 
i x y-^w 

{£»«y-*ffl« (LDDW) 

fifiSKW^ (LDDS*) 



20 



l y 

1 a 
1 b 
1 c 
1 d 

1 e 
2 

3 a j£j£H 
3c 

6 a ^ — 

6 b y—^m. 

8 , 10 8 {feUdR 

109 y^- h h 




i 




(12) 
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(a) 



(b) 



(c) 





(a) 




10A ,x ,a ly 
4 t t t t t t t 



(b) 




(13) 
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ims] [19] 





(14) 
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(b) 



601 — -i 



600 



-602 



603 



(c) 




GA29 


HA02 


HA04 


JA24 


JA34 


JA37 


JA41 


JA46 


JB22 


JB31 


JB56 


KA04 


KA05 


KA11 


MA03 


MA05 


MA07 


MA08 


MA10 


MA12 


MA13 


MA15 


MA16 


MA17 


MA28 


NA25 


PA01 


PA02 


PA04 


PA06 


PA12 










AA06 


AA16 


BB01 


CC02 


DD02 


DD13 


DD25 


EE03 


EE04 


EE06 


EE23 


EE32 


EE44 


FF02 


FF03 


FF29 


GG02 


GG13 


GG25 


GG45 


HJ01 


HJ04 


HJ13 


HJ23 


HL01 


HL03 


HL04 


HL06 


HL23 


HM15 


NN03 


NN04 


NN23 


NN24 


NN35 


NN73 


PP03 


QQ11 


QQ12 





